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rock was shot down from that part of the mountain controlled by the
C. L. Hardwick Banking Company of Dalton. It was crushed in a
rock crusher installed part way up the west side of Rocky Face.. It
is understood that several carloads were shipped. Where the rock
was quarried the sandstone dips at an average of 40° to the east and
strikes about N. 20° E. The rock forms heavy bedded white ledges
with well-defined bedding planes, permitting the rock to be easily
quarried. An analysis of the rock (No. 1804) at the quarry site, made
a few vears ago by Dr. Edgar Everhart gave the following results:

Analyses of sandstone from Rocky Face, Whitfield County

Constituents T-172 | No. 1804
Moisture at 100° C. oo 015 .
T.oss on ignition. .. __. e 0.79 0.46
Soda (Nao0) oo oo 0.44 | _______.
Potash (KoO) ool 0.56 | _._.___ -
Lime (Ca0) oo oo oiceeeeeeceeeeeeeoo| 0,00 o
Magnesia (MgO)-__._. e 0.11 |.___-__.
Aluming (AloOg) o oo oo S 2.07 | ..
Ferric oxide (FeaOs) oo oo 1.09 0.25
Titanium dioxide (TiO9) - _ ... 0.48 |° 0.12
Silica (Si02) - - oo 97.91 94.12
Total 98.74 94.95 -

Glaze property.—The W. B. Glaze property adjoins the Hard-
wick Banking property on the south and the same geological condi-
tions prevail as to the north. A sample of the sandstone of this prop-
erty was analyzed and is given in the table above.
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APPENDIX B _
BLACK SANDS OF THE COASTAL ISLANDS
- On a number of the islands bordering the Atlantic Coast of Georgia.
and Florida, black sands have been noted whose content of the rarer -
minerals is believed sufficiently large to warrant their consideration
as commercial deposits.

In 19161 a plant was in operation for the mining and separation -
of the black sands from the beach sands on an island off the northern
coast of Florida between St. Johns and North rivers. On the Georgia
islands no commercial development has yet been undertaken. The
writer is indebted to 8. W. McCallie, State Geologist, who has made
several trips to the deposits, for the data given hereln

ST. SIMON ISLAND

St. Simon Island is situated just northeast of Brunswmk and 1is
reached by boat from that city. The most conspicuous deposit of
black sand occurs at the southern end of the island, near the wharf
and immediately in"front of the lighthouse. These rich strata extend
for probably a half mile along the southern point of the island.

Section in front of Zzghthouse, ;S’t Simon Island

‘ Feet Inches
Black sand, W1]l run, in places, as high as 50 per cent o
of the rarer mmerals _________________________ 12
Black sand, average dark mmera,l content from 2 to
10 per eenbs . .o s

" Quartz sand with a few grains of black -minerals 1
The dark minerals appear to occupy the upper part of the beach
sands between the high and low tide marks and are probably a con-
centration by waves and currents. Further from the sea the black
sand is covered by wind-shifted sands to a depth of from 1 to 10 feet.

Analysis of black sand from St. /S’Lmon Island

Lime (CaO)_____-_____________. ______________________ 0.00
Magnesia (MgO) . - .o e i 0.00
Aluming (A1903) - oo oeae e eeciee—aee--0.00
Ferric oxide (Fe203) o oo e e - 7.84
Ferrous oxide (FeQ)____. e e e s o2 112D
Manganous oxide (MnO) - e 1.89
Titanium dioxide (TiO2) - - o oo oo 34.40
-Phosphorus pentoxide (P204)- oo zeuoonns oo 0.18
Silica (8109) - - C i e 43.12
Zireonium oxide (Zr0) - - oo oiciceeeieeeeeee-2 012
Thorium oxide (ThOp) - oo oo 0.28
Cerium oxide (CeOz)__________~_____,_______';_____‘____ 0.53
: Total 99.656

[
1. Liddell, D. M., Eng. and Mining Journal, Vol; 104, pp. 154, 1917
T
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SAPELO ISLAND

Sapelo Island is situated midway between the South Carolina and
Florida boundaries and is reached by boat from Darien. The black
sand is most prominent a short distance north of the lighthouse at
the south end of the island. The sand hete is black due to the large
content of magnetite and ilmenite. The thickness was not ascertained
but the sand appears to be general throughout most of the island,
particularly along the beach "The dunes do not appear to have much
of the darker sand.

Analyses of black sand from Sapelo Island

Constituents No. 1 No. 2
Moisture at 100° C_ .. 0.18
T.oss on ignition_ _ . oo 1.08
Potash (KoO) oo __ e 1.06
Soda (NaeQ)__________ 1.19 |-
Lime (CaO) - ______ - 1.08 .37
Magnesia (MgO) .12 17
Alumma (Als03) 0.91
Ferric oxide (FeoOg)_ oo _______ e 0.43 | 5.16
Ferrous oxide (FeOQ) - _ - o e 0.86 8.36
Manganous oxide (MnO) . ..o _._ 0.32 trace
Tltamum dioxide (TiO2) - - - oo 5.55 5.23
Phosphorus pentoxide (P P10 ) J 0.49 0.28
Silica (8i09) - - oo e 85.78 80.15
Mmoo 0.00 :
Thorium oxide (ThOs)_ _ o ____ 0.24
Cerium oxide (CeoO3g) . _____ 0.40 ‘0.18
Zirconium oxide (ZroO3) - .. _______ 0.10 0.08
Chlorine.._ _._ e e 0.15
Sulphur_ 0.11 |

Total 99.75 100.90

The natural sample (No. 1) whose analysis is given was taken from
the richest part of the deposit, north of the lighthouse, which prob-
ably contained from 5 to 6 per cent of the dark minerals. The anal-
ysis indicates quartz, ilmenite, magnetite, monazite, and zircon, whose
relative abundance is probably in the order given.

ST. GEORGE

Sand similar in mineral content to that on the coastal islands is
reported by Dr. J. D. Haseman to be associated with deposits of sap
brown on the Georgia & Florida Railway, 3 miles west of St. George
in Charlton County. In the sap brown deposits where the dark min-
eral content is large the sap brown content is also large.
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APPEN DIX C

During the cSurse of the field work incident to the preparation
of this report, the attention of the writer was called to a number of
occurrences of “‘singing” or “whistling” sand. The most prominent
exam"ple, perhaps, is that at Thunder Spring near Thunder station on
the Macon & Bnmmgham Railroad, 8 miles east of Woodbury. This
has been previously mentioned by Mr. 8. W. McCallier, who has
observed a similar phenomenon in the terrace sands along Allapaha
River north of Statenville. .Dr. R. M. Harper? has also noted sing-
ing sands in-the bars along Cannoochee River, west of Groveland. The
writer has also noted singing sands along Ocklocknee River just above
the Thomasville-Albany road.  In-all these cases when the sand was
walked over, or when the heels were shuffled in it, or when some of
the sand was rubbed gently .between the fingers, a sound was emitted
similar to that caused by wagon wheels in snow on a cold day, or sim-
ilar to that produced when a moistened finger is drawn over glass.

The cause of this rather peculiar phenomenon has- been variously
explained. W. D. Rich_@rdson? attributed the singing sands of Lake
Michigan to a thin fllm of calcium and magnesium salts precipitated
on the sand grams from the waters of. the lake.- E. O. Fippin¢ be-
lieves the circumstance due to the rubbmg together of well-rounded
and smooth-grains which contain & small percentage of moisture form-
ng a thin film around the grains. H. C. Bolton and A. A. Julien®
in a number of papers have described singing sands from fresh-water

‘ and sea beaches and from desert regions in Egypt, Nevada, and else-
where. Their investigations appear to indicate that the phenomena
are due to thin films of air condensed upon the strfaces of the sand
grains during gradual eva,poratlon after wetting by sea, lake, river, or
rain water.

The diversity of the conditions under which singing sands have
been noted leaves the impression that the phenomenon may be in-

" duced by any one of several different causes. In most of the cases

of singj_ng sands noted along and abgve Georgia rivers the grains were

1 Georgla Geol SBurvey, Bull 20, p. 157 1913
2 Oral communication -~
3 The singing sands of Lake Michigan: Science n. s., Vol 50, p. 493, 1919,
. 4. More on-singing sands: Science, n. s. Vol. 51, p. 6
5 Am. Assoc. for the Adv. of Science Proc., Vol. 32, p 251 1883; Vol. 33 p. 408, 1884
N. Y. Acad. of Sciences Trans., Vol. 3, pp. 72-76, 97-99, 1834,

i
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\

quite dry. On the other hand, at Thunder Spring the peculiar crunch-
ing sound was easily audible when the sand was rubbed together be- .
neath the water of the spring. '

Granulometric analysis of Thunder ‘Spring singing
sand, T-108

Per cent retained on each mesh size

Mosh size. . S |10 14| 20 | 28 | 35 | 48 | 65 | 100 | 150 | 200
Per cento o ooee_. 0.1 0.6~ 1.8] 4.2 10.4; 24.4| 53.7{ 84.4{ 97.8 99_4\ 99 8

The usual method of determining the amount of clay in a sand
was tried on the Thunder Spring sand and no clay or fine particles
were found. In the case of the Georgia river sands in which the prop-
erty of singing was noted, very little clay or silt occurred in the sand.
This is rather a peculiar circumstance. The sand from the Spring
is composed mostly of irregular, angular, quartz grains, a very few
grains of feldspar, and considerable mica in small flakes amounting
to perhaps one per cent of the total. After most of the mica was
removed the singing or crunching of the sand was less pronounced.

- Chemical analysis of Thunder Spring sand, Upson
County, T-103

Loss on ignition . - _ . ot 0.18
Soda (NaoO)_ . ____ e 0.10
Potash (KoO) 0.14
Lime (CaO e trace
Magnesia (MgO) _ e 0.12
Alumina (Aleg)_____; ______________________________ 1.52
Ferrie oxide (FeoO3) - o e 0.86
Manganous oxide (MnO)_ ol ____ t-ace
Titanium dioxide (TiO¢) _ - . o oee__ 0.18
Silica (S109) m o - o o e e 96.75
Rare earths______ e e e e 0.00

Total e 99.75

A sample of the sand after having remained in the laboratory for
several months was found to still retain much of its original sonorous-
ness. Quantities of water ranging from 1 to 10 per cent were added
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- to the drled sand- to see what influence moisture may have had, but
little: dlfference in the character of the sound was. noted with the dlf—
ferent amounts of water.

It is possible that in some cases this pecuhar property of sand may

be due to singularly clean and sharp grains rubbing together Mica,
may add somewhat to the sonorousness of the sand. -

~ APPENDIX D
MOLDING SAND TESTS

The results of detailed testing of ten Georgia molding ea,nds made
by the Bureau of Standards but received too late to be included in the
body of the report are recorded here.

A summary of the tests, virtually the same as that submitted by
the Bureau, is given, but only the léading features of the actual results
~are included for simplicity and econemy of space.

Sieve tests. —The sieve tests showed the smount of sand retained on sieves Nos.
6, 8, 10, 14, 20, 30, 40, 50, 70, 100, 140, 200 and-the armount passing No 200, marked
No 200—I— together Wlth the average ﬁneness ‘of each sand.

Permeability tests.—These tests showed the permeablhty per cent of each sand by
the use of an apparatus devised for the purpose,.in use.at the Bureau. The principle
involved is that of ascertaining the amount of time it takes for an unlimited supply of
air to pass through a given weight of sand rammed into & cyhnder of metal, the ram
falling through a height of two inches at each rarmh: The sand in every case:ds tempered
and 1nt1ma,te1y mixed with 10 per cent of water. The time it takes for the air to pass

he given volume of sand is compared to ‘the time it takes for the air fo pass
e apparatus when the sand cylinder is empty. . The:result ds- ‘expressed in
‘terms ‘of percenta,rre of the time involved. The permeablhty o:f each sand is compared
to the average permeability of the entire group of sands. '

The shearing . stress, bending moment, and ultimate fiber stress of the extreme ﬁbel‘
of the sand bar which is submitted by the weight of each bar or section of the same is
- caleulated. from the data derived from the test and the values obtained for each bar
are compared to the average values obtained for the group. Tests were made on a bar
of sand 12" x 17 x 1” as a cantilever beam.

The melting point of each sand has been determined; determinations were made’ in
an electri¢ furnace and compared to the average melting, pomt of the group. As all of
the above sands are unknown ‘in foundry practice there has also been added, for the

sake of comparison, similar tests of the Standard Albany sand No. 2.,

The following numbered sands, with their indicated locality, were tested:

No. 138, from bank of Coosa River opposite Nixon’s Island near Rome, has ‘an
average fineness of 85.68 per cent with 61 per cent passing. the 100-mesh sieve. It is
the finest sand of the group as to grain size. Its permeability is below the average of
the group. Its shearing stress and weight of bar is above, but its bending moment and
ultimate fiber stress are below the average. Its melting point is below- the average. As

its permeability is about equal to that of Albany No. 2 it may be used as a brass mold-
ing &and.

No. 141, from bank of Coosa River, Neal’s Ferry, has an average fineness of 82.91
per cent, which is above the average. Over 67 per cent of it passes the 100-mesh sieve.
It ranks second: i in the fineness of its grains. Its permeability is far below the average,
probably on account of its large per cent of clay substance. In fact, as to permeability
it has the lowest value of the group. In weight of its bar, shearmg stress. and bending
moment, it fell below, but exceeded the average in its ultimate fiber stress. This cir-
cums'tance would indicate that the quality of its bond is unusually high.  Its melting
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point is the lowest of the group, mdlcatmg that its clay substance is not very refrac-
tory, and even with this drawback it would make a good brass molding sand for small
castings and fine-surfaced work.

No. 159, three miles southeast of Rossville, on the Central of Georgia Railway,
fall below the average fineness, but still over 54 per cent of it passed the 100-mesh sieve,
so that it cannot be regarded as a coarse sand. Its permeability is above the average,
showing that its clay substance content is low. Its porousness is high because of the
irregular size of its grains and their distribution. It possesses a peculiar pungent, agree-
able odor which is not destroyed even at heating for several hours to 100° C. Its melt-
ing point is high, above the average, and would make 2 good molding sand for heavy
iron work. In weight of the bar, and shearing stress it exceeded the average, but dropped
below it in its bendmg moment and ultimate fiber stress. For large castings its molds
would have to be well gaggered and chapleted.

No. 120, from the C. X. Gailey property, Almon, Georgia, has an average fineness
of 80.75 per cent, far above the average. OvVer 54 per cent passed the 100-mesh sieve.
Its permeability, however, is below the average on account of the fineness of its clay
substance. Its porosity would be low. The weight of the bar and its shearing stress
is above, but its bending moment and ultimate fiber stress are below the average,showing
that its cohes1ve power is low. TIts melting point is “below the average, which would
indicate that its clay substance is not refractory, but st111 it 1s good enough for brass
molding sand.

Ne. 121, from the C. K. Gailey’ property, Almon, Georgia, is a mate to No. 120.
In its sieve test it is below the average.. Not quite 41 per cent passes the 100-mesh
sieve. In permeability it is above the average and its porosity would be good. In .
shearing stress, weight of bar and bending moment, it is above the average, but in ulti-
mate fiber stress it falls below. Its value is commensurate with that of No. 120. In
its melting point it is the same as No. 120 and the same conclusions are to be drawn
from thls fact.

No. 165, from the property of Mrs. J. H. Smith, nggold, Georgia, in the sieve
tests shows an average fineness of 82 per cent, considerably above the average. Over
65 per cent passes the 100-mesh sieve. In permeability it is below the average, which
would indicate a high percentage of clay matter. Its optima water content would show
that its porosity is also low. In shearing stress, weight of bar, and bending moment
it is below the average, but by the ultimate fiber stress it is above the average, which
would indicate that the quality of the bond is fairly good. In its melting point it is
high, showing that the clay substance is highly satlsfactory It would make a good
iron moldmg sand.

No. 162, from the Brockman property,. Ringgold, Georgia, in the sieve tests shows
an average ﬁneness of 80.6 per cent, far above the average, with over 68 per cenf passing
the 100-mesh sieve. Its permeability is below the average, which would point to a
large percentage of clay substance. In shearing stress, weight of bar, bending moment
and ultimate fiber stress it is above the average. In melting point it is above the average
but inferior to No. 165. It is a good all-round molding sand, and the indications are
that it would be suitable as a body sand for every grade of iron molding requiring a
strong sand, and would be suitable as a facing sand for light work.

No. 47, from the S. A. Mc¢Bean property, one mile from McBean depot, in the sieve
tests shows an average fineness much below the average, with not over 27 per cent pass-
ing the 100-mesh sieve. Its permeability as an off-set is far above the average, showing
that it is devoid of the finer clay substance or silt that would clog its pores. Itsoptima
water content would indicate a porous sand. Its shearing stress, weight of bar and
ultimate fiber stress is below the average, but its bending moment is very high, which
would indicate that its bond is above the normal value. Its melting point is high above
the average, showing that its clay substance is highly refractory and also that its plas-
ticity is high in quality because in quantity of the same it is low. From all indications
it is the best brass or bronze or high melting point non-ferrous alloy molding sand in
the group. It would also answer for all iron molding sand for small castings not re- -
quiring a fine surface.
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No. 151, from Chattooga River, in the sieve tests shows an average fineness above
the average of the- group, as over 54 per cent of it passes the 100-mesh sieve. Its per-
meability is above the average, which would indicate that its clay substance is well dis-
tributed and that its porousness is good. Its shearing stress, weight of bar, bendmg
moment and ultimate fiber stress are all above the average. Tts melting point is high,
which ‘poirits to the fact that its clay substance is sufficiently refractory to permit of
its bemg used as an iron molding sand of good quality for finely-surfaced iron castings.
It is one of the best molding sands of the group.

No. 401, from Morse Brothers’ pit,. three miles south of Chattanooga, in 1 the sieve
tests shows an average fineness far below the general average, not over 31 per cent pass-
ing the 100-mesh sieve. -Its permeability is-considerably above the average, showing
-that it is an open sand. Its shearing stress, weight of bar, bending moment and ulti-
maté fiber stress are above the average; and indicate a good bonding capacity. Its
melting point is high, far above the average and is suitable for iron and mild steel cast-
ing work. . -It has the highest melting point of any sand in the group.

No. 2 Albam,y sand:—A standard brass molding sand is used as a basis of compari-
son with each number of the group. The sieve tests show it to be of greater average fine-
ness than any sand in the group, as over 91 per cent.of it passes the 100-mesh sieve. In
its permeablhty it is somewhat above the average of the group, indicating that its clay
substance is not excesswe, and. what is present is uniformly distributed. Its porosity
is 33.8 per cent. In its shearing stress, weight of bar, bending moment and ultimate
fiber’ stress it is below the average of the group; in fact, there are only. three sands of
the group that are inferior to it in this respect. In meltmg poinit,3t.is lower than that
of any Georgia sand so far considered, and yet it is regarded as one of the best brass
molding sands that have been used to any great extent in this country. An effort was
made gt the beginning to temper the various sands.with Watér according to the optima
content, but so many of them exceeded the limit of the water percentage they should
take up for molding purposes that it was 1mposs1ble to ‘get their permeability records
because of the excessive amount of clay contained in them, and therefore each of them
was tempered and mlxed with 10 per ‘cent by weight of water or its equ1va,1ent



- TEST OF GEORGIA MOLDING SANDS

Sieve tests

Permeability per cent

Shearing stress

Bending moments.

Ultimate fiber

\ Melting at point of Maximum at stress in extreme
Number | Average| From | Passing | Point, supporb.’ point of support. fibers of bar.
of fineness |40 to 100]100-mesh| ©C. | 1st ram |2ndram | 3rd ram| Grams per sq. Grams per sq. Grams per sq.
sand mesh in-| sieve ¢. m. ¢. m. ¢. m.
clusive
133 85.68 { 36.34 | 61.47 | 1443 47.97 | 31.36 | 22.68 4.53 36.22 54.33
141 82.91 1 24.18 1 67.84 | 1392 26.55 18.88 15.00 3.88 43.78 65.63
159 67.83 56.44 34.18 1535 75.36 | 51.66 | 44.75 4.64 \' A 37.48 55.65
120 80.75 | 41.55 | 54.53 | 1395 65.74 | 43.33 | 35.89 4.82 22.42 57.80
121 73.00 | 50.84 | 40.98 | 1395 65.99 | 42.70 | 31.06 4.48 50.59 54.92
165 82.06 | 29.65 65 .45 1580 36.45 | 23.63 18.60 4.02 45.15 67.67
- 162' 80.62 | 22.15| 68.13| 1555 31.37 | 21.36| 16.07 4.42 50.43 67.76
47 58.91 | 63.41 | 24.46 1575 | 75.56 | 53.20 | 42.70 3.76 68.39 34.02
151 79.53 | 39.94 | 54.48 | 1564 60.98 | 37.47 | 27.62 4.65 52.89 79.25 |
401 58 05 | 54.17 3b 95 1 1600 79.54 | 52.55 | 35.81 4 .58 58.61 84.83
Average | 74.03 | 4.1_.867 50.247) 1371 43.16 | 35.64 | 32.81 4.38 46 .'(.30 62.19
Albany 96.90 9.51 | 91.34| 1503 56.55 | 87.61 | 29.02 4.31 19.41 38.83
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Crooked Creek 325

Crushing, methods of . ______ 12-4'-%6
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